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XVHPXVWEHPDQDJHGVHQVLWLYHO\DQG LQDPDQQHUZKLFKPLQLPLVHVPDQ¶V LPSDFW 2XUSDVWKLVWRU\RI
RYHUH[SORLWDWLRQDQGDFFLGHQWDOGDPDJHEHDUVZLWQHVVWRWKHGLIILFXOWLHVRIDFKLHYLQJWKLV
7KH :DWHUERUQH FRPPXQLW\ DV D PDMRU SURYLGHU RI PDULWLPH SURGXFWV DQG VHUYLFHV XQGHUVWDQGV LWV
UHVSRQVLELOLWLHVLQWKLVUHJDUG:HXQGHUVWDQGWKDWLQWKHFRPLQJGHFDGHVZHPXVWUHGRXEOHRXUHIIRUWVWR







WUDQVSRUW V\VWHPV DQG LQIUDVWUXFWXUH ZLOO SURYLGH LQFUHDVHG VXSSRUW IRU WKH HPHUJLQJ RIIVKRUH IRRG









VXFK DVZLQGZDYH DQG WLGDO DUH LQFUHDVLQJ LQ  LPSRUWDQFH  ([SORLWDWLRQ RI RWKHU UDZPDWHULDOV LV DQ
HPHUJLQJVHFWRUZKLFKZLOOUHTXLUHH[WHQVLYHVXSSRUWIURPWKHPDULWLPHFRPPXQLW\
6XSSRUWWKHVXSSO\RIIRRGIURPWKHVHDV±ILVKHULHVDQGDTXDFXOWXUH
6XSSRUW WKH JDWKHULQJ RI PDULQH LQIRUPDWLRQ WKURXJK WKH SURYLVLRQ RI SURGXFWV DQG VHUYLFHV IRU
RFHDQRJUDSKLFVXUYH\VJOREDOGDWDJDWKHULQJDQGPDULQHUHVHDUFK
/HDGWKHZRUOGLQFUXLVHOLQHUGHVLJQDQGFRQVWUXFWLRQ
3URYLGH PDULQH VSRUW DQG UHFUHDWLRQ ± IURP VPDOO ERDWV WR VXSHU \DFKWV WKHUH DUH  PLOOLRQ
UHFUHDWLRQDOFUDIWLQWKH(8HQMR\HGE\PLOOLRQXVHUVHYHU\\HDU






















































7KH VFDOH RI WKH WDVN ZH IDFH UHTXLUHV EHWWHU FRRUGLQDWLRQ RI
UHVHDUFK DQGGHYHORSPHQW ERWKZLWKLQ WKHPDULWLPH VHFWRU DQG LQ







%\EHLQJPRUH VXVWDLQDEOHZHEHOLHYHRXU LQGXVWU\ZLOO EHPRUH FRPSHWLWLYH 7KLV LQLWLDWLYH
DLPVWRLPSURYHWKHFRPSHWLWLYHQHVVRIWKHVWDNHKROGHUVRIZDWHUERUQHWUDQVSRUWVKLSSLQJDQG
VKLSEXLOGLQJ LQFOXGLQJ HTXLSPHQW VXSSOLHUV SRUWV DQG LQIUDVWUXFWXUH FODVVLILFDWLRQ VRFLHWLHV
UHFUHDWLRQDO PDULQH DQG VHUYLFH SURYLGHUV WR VHFXUH MREV DQG HPSOR\PHQW WR GHFUHDVH WKH
HQYLURQPHQWDOLPSDFWRIWUDQVSRUWWRLPSURYHVDIHW\DQGVHFXULW\DQGWRIDFLOLWDWHDPRGDOVKLIW








SROLWLFDO VWDELOLW\ RI FRXQWULHV ERUGHULQJ LPSRUWDQW VKLSSLQJ URXWHV EHFRPLQJ PRUH





















OHYHOV YHU\ FKDOOHQJLQJ DQG LW ZLOO QRW EH DFKLHYHG E\ VLPSOH HYROXWLRQDU\ WHFKQLFDO
FKDQJHV,IJURZWKUDWHVDYHUDJHMXVWRYHUWKHQH[W\HDUVVKLSSLQJYROXPHVZLOO
LQFUHDVHE\,QQRYDWLYHPHDQVRIUHGXFLQJHPLVVLRQVVXFKDVJUHHQKRXVHJDVVHV
12[ DQG62[PXVW EH H[SORUHG LQFOXGLQJ WKHXVHRI DOWHUQDWLYH IXHOV DQGSURSXOVLRQ
V\VWHPV
$OWKRXJK WKH H[DFW LPSDFW RI FOLPDWH FKDQJH LV XQFOHDU LW LV DSSDUHQW WKDW ZH FDQ
H[SHFW PRUH H[WUHPH ZHDWKHU HYHQWV ZKLFK ZLOO OHDG WR D FKDQJH LQ WKH RSHUDWLRQDO
HQYHORSHV RI YHVVHOV DQG RIIVKRUH VWUXFWXUHV  1HZ WHFKQRORJLHV PRGHOOLQJ DQG
YDOLGDWLRQ PHWKRGV ZLOO EH UHTXLUHG WR GHWHUPLQH DQ DSSURSULDWH HQJLQHHULQJ DQG






DQG ZDWHUERUQH RSHUDWLRQV  +RZHYHU FRQVWDQWO\ FKDQJLQJ PDUNHW VRFLHW\ DQG
HQYLURQPHQWDOFRQGLWLRQVFUHDWHQHZRSSRUWXQLWLHVDQGQHZFKDOOHQJHV7KH(XURSHDQ
PDULWLPH LQGXVWU\ EDVHG LQ DQ DUHD RI ZHDOWK DQG KLJK VRFLDO DQG HQYLURQPHQW
SURWHFWLRQ VWDQGDUGV PXVW DGGUHVV WKHVH FKDOOHQJHV E\ PHDQV RI WHFKQRORJLFDO DQG
FRPPHUFLDO UHVHDUFK GHYHORSPHQW DQG LQQRYDWLRQ WR PDLQWDLQ OHDGHUVKLS DQG
FRPSHWLWLYHQHVV
0DULWLPH 5', LV RQH RI WKH NH\V WR (XURSHDQ FRPSHWLWLYHQHVV DQG FRYHUV SDUDOOHO
GHYHORSPHQWRIWKHVXSSO\FKDLQVHTXLSPHQWDQGPDWHULDOVPDQXIDFWXULQJDQGVXSSRUW
LQIUDVWUXFWXUH  ,W GHDOVZLWK DOO YHVVHO W\SHV IURP KLJK YROXPH DQG VSHFLDOLVHG FDUJR
YHVVHOVODUJHFUXLVHVKLSVDQGIHUULHVWKURXJKVSHFLDOVHUYLFHVXSSO\VKLSVLFHEUHDNHUV
WXJV DQG GUHGJHUV UHVHDUFK DQG FRDVW JXDUG YHVVHOV WR VXSHU \DFKWV VDLO DQG SRZHU
ERDWV
+LJK TXDOLW\ HIILFLHQW YHVVHOV DQG ZDWHUERUQH V\VWHPV PHDQ FRVW HIIHFWLYH DQG
HQYLURQPHQWDOO\VXVWDLQDEOHWUDQVSRUWHVSHFLDOO\ZKHUHLQWHJUDWLRQZLWKRWKHUWUDQVSRUW
PRGHVLVRSWLPLVHG2QDYHUDJHWKHH[WHUQDOFRVWRIZDWHUERUQHWUDQVSRUWLVOHVVWKDQ
 RI WKH FRVW RI URDG WUDQVSRUW  $ VKLIW RI ODUJHU WUDQVSRUW TXDQWLWLHV IURP URDG WR
ZDWHUERUQH WUDQVSRUW FRXOG VDYHKXQGUHGVRIPLOOLRQVRI HXUR LQ WKH H[WHUQDO FRVWV RI
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WUDQVSRUW 7KLVPRGDO VKLIWZLOO EH HQDEOHG E\ LQWHJUDWHG YHVVHO DQG FDUJR KDQGOLQJ





LQGXVWU\¶V FRPSHWLWLYHQHVV VWUDWHJ\ LV EDVHG RQ KLJK SURGXFWLYLW\ WKH VXSHULRU





5HVHDUFKDQG LQQRYDWLRQDUHNH\ WRGHOLYHULQJ WKH OHDGLQJ HGJH WHFKQRORJ\ WKH VHFWRU
UHTXLUHV :LWK WKH:DWHUERUQHFRPPXQLW\SOD\LQJDQDFWLYH UROH LQ VXSSRUWLQJRWKHU
VHFWRUVDPRUHFROODERUDWLYHDQGLQWHUGLVFLSOLQDU\DSSURDFKZLOOEHUHTXLUHG
$WD&RPPXQLW\ OHYHO WKHVPDOOHU(8FRPSDQLHVLQSDUWLFXODULQGLFDWHWKDWDFFHVVLQJ
IXQGLQJ DQG SURJUDPPHV DW (8 OHYHO LV GLIILFXOW DQG WLPH FRQVXPLQJ  'UDPDWLF
VLPSOLILFDWLRQ RI SURFHGXUHV DQG LPSURYLQJ DFFHVVLELOLW\ LV QHHGHG $W WKH OHYHO RI
PHPEHU VWDWHV WKHUHDUHGLIIHUHQFHV LQZKHWKHUDQGKRZQDWLRQDO JRYHUQPHQWVGHVLJQ
LQQRYDWLRQ DLG VFKHPHV )XUWKHU H[FKDQJH RI EHVW SUDFWLFHV DQG UDLVLQJ DZDUHQHVV RQ
WKHSRVVLELOLWLHVIRUHIIHFWLYH5',LQFHQWLYHVFKHPHVZRXOGEHSUHIHUDEOH
7KH:DWHUERUQHVHFWRUFDQRQO\UHPDLQFRPSHWLWLYHLILWFRQWLQXHVWRGHOLYHUKLJKDGGHG
YDOXHE\XVLQJ OHDGLQJHGJH WHFKQRORJLHVDQGSURFHVVHV WRFUHDWH LQWHOOLJHQWSURGXFWV
7KLVPHDQVDWWUDFWLQJDQGUHWDLQLQJDQDSSURSULDWHO\HGXFDWHGDQGWUDLQHGZRUNIRUFH
1XPHURXV LQLWLDWLYHV KDYH DOUHDG\ EHHQ LPSOHPHQWHG WR SURPRWH SURIHVVLRQV LQ WKH
PDULWLPH FOXVWHU VXFK DV ³(XURSHDQ 6KLS\DUG:HHN´  7KLV UHPDLQV D KLJKO\ WRSLFDO
LVVXHDFURVVWKHLQGXVWU\DQGPD\EHFRPHPRUHGLIILFXOWLIDFULWLFDOPDVVRINQRZOHGJH
LV QRW UHWDLQHG DQG VSHFLDOLVHG HGXFDWLRQDO IDFLOLWLHV DUH ORVW  $ FRQWLQXDWLRQ RI WKH
DFWLYH SURPRWLRQ RI SURIHVVLRQDO DQG WHFKQLFDO FDUHHUV LQ WKH PDULWLPH FOXVWHU LV





7KLV LQLWLDWLYH DLPV WR SURYLGH SURGXFWV DQG VHUYLFHV IRU WKH H[SORUDWLRQ DQG H[SORLWDWLRQ RI
PDULQHHQHUJ\DQGRWKHUQDWXUDOUHVRXUFHVDVZHOODVWKHWUDQVSRUWRIWKRVHUHVRXUFHVWRWKHHQG













































7KH :RUOG¶V RFHDQV DUH ODUJHO\ XQH[SORUHG EXW LW LV NQRZQ WKDW WKHUH DUH YDOXDEOH DQG
QHFHVVDU\UHVRXUFHVWREHUHFRYHUHGIURPRQDQGEHQHDWKWKHVHDEHG7KLVLVDQHPHUJLQJ
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&OLPDWH&KDQJH LVH[SHFWHG WRKDYHD VLJQLILFDQW LPSDFWRQ VHD OHYHO ULVH FRDVWDO HURVLRQDQG
H[WUHPH HYHQWV 7KHVH SKHQRPHQD ZLOO SXW LQFUHDVHG SUHVVXUH RQ FRDVWDO DUHDV ZKHUH DURXQG
RI WKH ODUJHVW SRSXODWLRQ FHQWUHV LQ WKHZRUOG DUH IRXQG7KLV VLWXDWLRQZLOO IRUFH SROLF\




KHOS VKDSH WKH KXPDQ DFWLYLWLHV DORQJ WKH FRDVWDO OLQHV SRUWV ULYHUV PDULQDV LQWHUIDFHV LV
IXQGDPHQWDOIRUDVXVWDLQDEOHDQGWHFKQLFDOO\IHDVLEOHGHYHORSPHQW
,QYDVLYHVSHFLHVWUDQVSRUWHGLQEDOODVWZDWHULQVKLSVDUHYHFWRUVRISURIRXQGFKDQJHVLQPDULQH
HFRV\VWHPV ,Q WKH VKRUW WHUP WKH SUREOHP ZLOO EH VROYHG E\ VWULFW UHJXODWLRQV UHTXLULQJ
WUHDWPHQWRIDOOEDOODVWZDWHU,QWKHORQJHUUXQWHFKQRORJLFDOVROXWLRQVQHHGWREHIRXQGVXFKDV
EDOODVWIUHHVKLSV
&RPPHUFLDO VKLSSLQJ PD\ RIIHU SODWIRUPV IRU UHVHDUFK  6KLSV DUH DOUHDG\ EHFRPLQJ KHDYLO\
LQVWUXPHQWHG DQG WKH HQYLURQPHQWDO 5	' SURJUDPPHUV VKRXOG EH HQFRXUDJHG WR GHYHORS
LQVWUXPHQWSDFNDJHVWKDWFDQEHFDUULHGE\VKLSV7KHVKLSRIRSSRUWXQLW\FRQFHSWZLWKDGYDQFHG
LQVWUXPHQWDWLRQ SDFNDJHV UHGXFHV WKH QXPEHU RI VSHFLDOLVHG RFHDQRJUDSKLF YHVVHOV WKDW DUH
UHTXLUHG  ,W SURYLGHV YDOXDEOH UHDO WLPH LQIRUPDWLRQ RQ ZHDWKHU DQG VHD FRQGLWLRQV DOORZLQJ











7R XQGHUVWDQG WKH RFHDQV UROH DV D &2 VLQN LV D PDMRU LVVXH LQ XQGHUVWDQGLQJ WKH FOLPDWLF
YDULDWLRQV$ERXWRIWKHSRVWLQGXVWULDODQWKURSRJHQLF&2UHOHDVHKDVEHHQWDNHQXSLQWKH
RFHDQKDOIRIZKLFKKDVEHHQWDNHQXSLQWKH1RUWK$WODQWLF
$ JUHDWHU XQGHUVWDQGLQJ RI WKH LPSDFW RQ WKH RFHDQV RI R[LGHV RI VXOSKXU DQG QLWURJHQ LV
UHTXLUHGWRJHWKHUZLWKFRVWHIIHFWLYHPLWLJDWLRQVWUDWHJLHV







:$7(5%251(73ZLOO LPSURYH V\QHUJLHVEHWZHHQ QDWLRQDO DQG LQWHUQDWLRQDO LQLWLDWLYHV DQG DPRQJVW
WKH UHVHDUFK FRPPXQLW\  ,W ZLOO IDFLOLWDWH WKH FUHDWLRQ RI LQWHUGLVFLSOLQDU\ LQQRYDWLRQ SDUWQHUVKLSV
EHWZHHQWKHVWDNHKROGHUVZKLFKZLOOKDYHFOHDUIRFXVDQGFULWLFDOPDVV
7KH PDULWLPH FRPPXQLW\ ZLOO FRQWLQXH LWV FRPPLWPHQW WR WKH:$7(5%251( 73 DQG ZH LQYLWH WKH
0HPEHU6WDWHVDQGWKH(XURSHDQ&RPPLVVLRQWRMRLQXV








$ GHWDLOHG LPSOHPHQWDWLRQ SODQ DW WKH WLPH RI ZULWLQJ LV EHLQJ
GHYHORSHG E\ WKH :$7(5%251( 73 6WDNHKROGHUV WKURXJK WKH
&$60$5(&$
7KLV SODQ LV WDNLQJ DV EDVLV WKH :65$ :$7(5%251( 6WUDWHJLF
5HVHDUFK $JHQGD WKH :,50 :$7(5%251( ,PSOHPHQWDWLRQ
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